Comparison of intradermal and subcutaneous hyperalgesic effects of inflammatory mediators in the rat.
In recent studies, the superfusion of the corium side of the skin with inflammatory mediators failed to produce sensitization of nociceptors to mechanical stimuli. We have studied the effects of intradermal (i.d.) and subcutaneous (s.c.) injections of prostaglandin E2 (PGE2) and bradykinin (BK) in a behavioral model of hyperalgesia. PGE2 or BK was injected into the rat hind-paw, and paw-withdrawal thresholds in response to noxious mechanical stimulation before and after the drug were compared. Subcutaneous injection of PGE2 (1-1000 ng), a hyperalgesic inflammatory mediator, did not significantly alter paw-withdrawal thresholds, under the same conditions in which i.d. injections dose-dependently lowered paw-withdrawal thresholds. Similarly, BK (1-1000 ng), another hyperalgesic mediator, given s.c. failed to significantly alter paw-withdrawal thresholds while i.d. injections dose-dependently lowered paw-withdrawal thresholds. The prostaglandin E-type, EP1 receptor antagonist SC19220 (750 ng), given s.c. prior to PGE2 (i.d.) did not significantly change PGE2-induced hyperalgesia. However, SC19220 significantly attenuated PGE2 hyperalgesia when both were injected i.d. Also, s.c. administration of the mu-opioid antagonist, DAMGO, before PGE2 did not inhibit PGE2-induced hyperalgesia as opposed to i.d. injection. These results suggest that the inability of s.c. injection of PGE2 or BK to reach its receptor site on the terminals of primary afferent nociceptors may be responsible for the ineffectiveness of these hyperalgesic mediators to sensitize cutaneous nociceptors to mechanical stimuli in the rat and underscore the importance of the site of application and site of action of hyperalgesic agents in the study of hyperalgesic mechanisms.